Abstract. Runge -Kutta -Nyström pairs of orders 5 and 4 are well suited for the solution of Initial value problem of second order. During the last decades were pushed aside by the pairs of orders 6 and 4 share the same number cost. Namely, 5 stages per step. Here we propose an alternative case of such pairs using only four stages per step. This was achieved by solving the corresponding equations of condition by the technique of Differential Evolution. Finally some numerical tests justify our effort.
Introduction
Explicit Runge -Kutta -Nyström pairs [1] [2] [3] [4] are amongst the most popular methods for integrating Initial Value Problems of second order with the special form, 
The new method
For the derivation of a pair of orders 5(4) we have to solve various equations of condition. According to standard literature [6] , these are given in Table 1 .
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Article available at http://www.matec-conferences.org or http://dx.doi.org/10.1051/matecconf/20164105002 Thus the fifth stage can be used as first stage of the next step (FSAL). Then the cost of the pair is only 4 stages per step. We also set Bettis [7] published among the first such a pair at a cost of 5 stages per step. Even if the free coefficients are less than equations, Runge -Kutta experience dictates us to proceed.
The technique of Differential Evolution [8] is preferred. We formed the fitness function " from the equations of Table 1 . Then we seek solutions setting safety factor 0.8 F , crossover 0.95 CR and maximum iterations to 900.
We found tenths of solutions with accuracy of 16 digits. Lower accuracy on the coefficients is not accepted since we may experience problems with consistency of the pair. A particular solution is given in Table 2 . 
Numerical Tests
We tested our new method along with the corresponding 5(4) pair of Bettis. We choose the celebrated two body problem, 10 ,10 , ,10 . F "
In Tables 3 and 4 we recorded for each tolerance the function evaluations needed for each pair and the digits of accuracy achieved at the end-point. Interpreting the results from these tables we see a clear advantage of the new method over the older one. 
